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(54) A connector and method of assembling it 

(57) To provide a connector in which sealing can be 
securely provided between waiting-side and watertight 
connector housings. 

A squeezing wall 30 fittable into a. clearance be- 
tween the leading ends of a grommet 21 and a grommet 
cover 22 mounted on a watertight housing 1 1 is provided 
at the back end of a receptacle 1 4 of a waiting-side hous- 



ing 10. A sealing portion 31 having lip portions 31A is 
formed at a portion of the grommet 21 which is to overlap 
the squeezing wall 30 when the housings 10, 11 are 
properly connected. The lip portions 31 A are com- 
pressed in directions normal to a connecting direction 
between the squeezing wall 30 and the watertight hous- 
ing 11 during a connecting operation, thereby providing 
sealing between the housings 10, 11. 



FIG. 2 
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Description 

10001] The present invention relates to a watertight 
connector to be mounted on a panel and to a method of 

assembling It. 

[0002] One example of a connector to be mountable 
on door panels of automotive vehicles is disclosed in 
Japanese Unexamined Patent Publication No. 
11-111385. A waiting-side connector housing 1 of this 
connector is fitted through a mount .opening 2A formed 
in a panel 2. as shown in FIG. 7. On the other hand, a 
waterproof grommet 4 is mounted on a watertight con- 
nector housing 3. and a sealing portion 4A is provided 
at the front end of the opening edge of the grommet 4. 
[0003] A grommet cover 5 is mounted on the water- 
tight connector housing 3 and a lever 6 fbrnied with a 
cam groove 6A is rotatably supporljed oh the grommet 
cover 5, whereas a cam follower 1 A is formed on the 
waiting-side connector housing 1. When the lever 6 Is 
. rolatted, the cam groove 6A and the cam follower 1 A are 
engaged with each other, whereby the watertight con- 
nector housing 3 is pulled into the wafting-side connec- 
tor housing 1 together with the grommet cover 5 and the 
grommet 4. Further, upon the completion of the rotating 
operation of the lever 6, the sealing portion 4A of the 
grommet 4 is compressed iri a connecting directions be- 
tween a bacl< surface IB of the waiting-side connector 
housing 1 and the front end of the grommet cover 5, 
thereby providing sealing between the waiting-side and 
watertight connector housings 1, 3. 
[0004] In order to provide secure sealing between the 
connectdr housings 1 , Shaving the above construction, 
the sealing portion 4Aof thegrommeif 4 needs to be con- 
stantly kept in a compressed state in the. engaging di- 
rections by pushing the watertight connector housing 3 
into the waiting-side connector housing 1 
[0005] However, a shaft 7 and a bearing 6B Which 
form a supporting portion of tHe lever 6 may inadvert- 
ently shalce with respect to each other due to an engage- 
ment tolerance during molding or weakened rigidity re- 
sulting from repeated rotation of the lever 6. Then, a 
phenomenon will occur* where, when the connector 
housings 1 , 3 are connected with each other, the water- 
tight connector housing 3 covered by the grommet 4 and 
the grommet covers is shifted by a resilient force of the 
sealing portion 4A in separating direction from the lever 
6 and the waiting-side connector housing 1 immovably 
locked into each other by the engagement of the cam 
follower 1 A with the cam groove 6A. As a result, the seal- 
ing portion 4A cannot be sufficiently pushed against the 
back surface IB of the waiting-side connector housing 
1, and this may cause insufficient sealing between the 
connector housings 1.3. 

• [0006] The present invention was developed in view 
of the above problem and an object thereof is to provide 
secure sealing between a first connector housing, in 
particular a waiting-side connector housing, and a sec- 
ond connector housing, in particular a watertight con- 



nector housing, even if the watertight connector housing 
has a play in connecting direction. 
[0007] This object is solved according to the invention 
by a connector according to claim 1 and by a method of 
5 assembling a connector according to claim 9. Preferred 
embodiments of the invention are subject of the depend- 
ent claims. 

[0008] According to the invention, there is provided a 
connector, comprising a first cqnnector housing mount-. 
10 able onto a panel and a second connector housing en- 
gageable or mateable with the first connector housing , 
wherein: 

thie second connector housing is provided with a 
15 grommet for substantially covering the second con- 
nector housing, and 

the grommet is formed with at least one sealing por- 
tion for providing sealing between the connector 
housings by being compressed in directioris sub- . 
20 stantially normal to a connecting direction when the 
first connector housing and the second connector 
housing are connected with each other 

[0009] Since sealing is provided between the connec- 

25 tor housings by compressing the sealing portion in the 
directions normal to the connecting direction, the con-, 
nector housings are prevented from relatively shifting ih 
the separating direction upon receiving a resiljent force 
of the sealing portion. Even if the connector housings 

30 should be shifted relatively to each other in the separat- 
ing direction, the sealing portion is only moved in the 
separating direction while being kept in a comisressed. 
state. Therefore, the sealing portion can constantly dis- 
play its sealing function. 

35 [0010] According to a preferred embodiment of the in- 
vention, the sealing portion is at least partly radially (or 
in a direction substantially normal to the connecting di- 
rection) arranged or sandwiched or fitted between the 
first connector housing and the second connector hous- 

40 ing thereby being compressed in directions substantially 
nbmial to the connecting direction. 
[0011] P'referably. a movable member is provided on 
one of the first arid second connector housings for dis- 
playing a cam action in order to connect or assist the 

45 connection of th^ first and second connector housings 
with each other. 

[0012] Most preferably, the movable member com- 
prises a lever formed with at least one cam groove, 
the lever being provided on one of the connector 

50 housings and.the other one of the connector housings 
is provided with at least one cam follower engageable 
with the cam groove(s), 

the cam foltower is displaced along the cani 
groove as the lever is rotated, thereby connecting and 

55 separating the second connector housing with and from 
the first connector housing. 

[0013] According to a further preferred embodiment 
oT the invention, there is provided a connector, compris- 
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ing a waUing-side connector housing mountable onto a 
panel and a watertight connector housing engageable 
with the waiting-side connector housing, 
wherein: 

the watertight connector housing is provided with a 
grommet for covering the watertight connector 
housing and a lever formed with a canfi groove, 
the waiting-side connector housing is provided with 
a cam follower engageable with the cam groove, 
the earn follower is displaced along the cam groove 
as the lever is rotated, thereby connecting and sep- 
arating the watertight connector housing with and 
from the waiting-side connector housing, and 
. the grommet is formed with a sealing portion for pro- 
viding sealing between the connector housings by 
being cqmpressed in direcBons normal to a con- 
necting direction when the waiting-side connector 
housing and the watertight connector housing are 
connected with each other. 

[0014] Since sealing is provided between the connec- 
tor housings by compressing the sealing portion in the 
directions normal to the connecting direction, the. water- 
tight connector housing is prevented from shifting in the 
separating direction upon receiving a resilient force of 
the sealing portion even if a supporting portion between 
the lever and the watertight corlnector housing shake 
with respect to each other due to weakened rigidity. 
Even if the watertight connector bousing should be shift- 
ed in the separating direction, the sealing portion is only 
moved in the separating direction while being kept in a 
compressed state. Therefore, the sealing portion can 
constantly display its sealing function. 
[00151 Preferably, the sealing (jortion is formed at 
such a position as to be squeezed between surfaces of 
the corinector housings opposed to each other in the 
directions substantially normal to the connecting direc- 
tion of the connector housings. 
[001 6] The sealing portion is compressed in the direo- 
tions substantially normal to the connecting direction be- 
tween the engaging circumferential surfaces of the wait- 
ing-side and watertight connector housings to thereby 
provide sealing between these connector housings. 
Therefore, the construction can be simplified. 
(001 7] Most preferably, the sealing portion comprises 
a portion in the form of a projecting wall and/or a groove 
which is circumferentially formed on or in a surface of 
the grommet preferably substantially opposed to a sur- 
face of the waiting-side connector housing substantially 
along the connecting direction of the connector hous- 
ings, an engaging portion engageable with the sealing 
portion in the form of a groove and/or a projecting wall 
is circumferentially formed in or on the surface of the 
waiting-side connector housing preferably subsfantially 
opposed to the surface of the grommet, and the sealing 
portion can be compressed against the circumferential 
surface of the engaging portion in the directions sub- 



stantially nomial to the connecting direction of the con- 
nector housings. 

[0018] As the connector housings are connected, the 
sealing portion of the grommet is engaged with the en- 
5 gaging portion of the watertight connector housing, and 
the sealing portion is compressed against the circum- 
ferential surface of the mating engaging portion in the 
directions normal to the connecting direction of the con- 
nector housings, thereby providing sealing between the , 
10 connector housings. Since the opposite side surfaces 
of the compressed sealing portion are held in close con- 
tact with the engaging portion^ more secure sealing can 
be provided between the connector housings. 
[0019] Preferabily, the sealing portion comes substan- 
15 tially into eng9genfient with the engaging portion both in 
a direction along the connecting direction and in the di- 
rections substantially normal to the connecting direction 
of the connector housings. 

[0020] l\4ost preferably, the second connector hous- 

20 ing is provided with a grommet cover for at least partly 
covering the grommet, wherein in the properly connect- 
ed state of the connector housings a main body of the 
second connector housing, a portion of the first connec- 
tor housing, a portion of the grommet and a portion of 

25 the grommet cover are radially arranged {or arranged at 
an angle different from 0° or 180°, preferably substan- 
tially normally to the connecting direction of the connec- 
tor housirigs) with respect to each other in this order. 
[0021] According to the invention, there is further pro- 

30 vided a method of assembling a watertight connector, 
in particular according to the invention or an embodi- 
ment thereof, comprising a first connector housing 
mountable onto a panel and a second connector hous- 
ing engageable or mateable with the first connector 

35 housing, 
wherein: 

providing the second connector housing with a 
grommetfor subsfantially covering the second con- 

^ nector housing, and 

connecting the first and second housings thereby 
compressing at least one sealing portion of the 
grommet in directions substantially normal to a con- 
necting direction of the connector housings for pro- 

45 viding sealing between the connector housings. 

[0022] According to a preferred embodiment of the in- 
vention, the step of compressing the sealing portion 
comprises the step of an-anging the sealing portion at 
50 least partly radially between the first connector housing 
and the second connector housing thereby compress- 
ing the sealing portion in directions substantially normal 
to the connecting direction. 

[0023] Preferably, the connector housings are at least 
55 partly connected with each other by operating a mova- 
ble member provided on one of the first and second con- 
nector housings thereby displaying a cam action in order 
to connect or assist the connection of the first and sec- 
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ond connector housings with each other. 
[0024] According to the invention, there Is further pro- 
vided a connector comprising first and second housings 
connectable with one another along a connecting direc- 
tion, wherein: 

the second housing having a front end and side sur- 
faces extending reanvardly from the front end along 
the connecting direction; 

a grommet mounted over the second housing and 
sealingly engaging the side surfaces of the second 
housing adjacent the front end; 
a grommet cover mounted over the grommet and 
being spaced outwardly from the grommet adjacent 
the front end of the second housing; 
the first housing having a receptacle mounted over 
the grommet cover, a squeezing wall disposed in- 
wardly from the receptacle and inserted between 
the grommet cover and the grommet at locations 
adjacent the front end of the second housing, such 
that the grornmet exerts resilient sealing forces 
against the squeezing wall in directions substantial- 
ly normal to the conneciihg direction. 

[0025] According to a prefen-ed embodiment, a mov- 
able member is provided on one of the first and second 
housings for displaying a cam action to connect the first 
and second housings with each other. 
[0026] Most preferably, the movable member com- 
prises a lever fbnned with atleast'one cam groove, the 
lever being provided on one of the housings and the oth- 
er of the housings having at least orie cam follower en- 
gageable with the cam groove, the cam follower being 
displaced along the cam groove as the lever Is rotated, 
thereby connecting and separating the second housing 
with and from the first housing. 
[0027] According to the invention, there is still further 
provided a connector comprising first and second hous- 
ings connectable with one another along a connecting 
direction, wherein: 

the second housing having a front end and side sur- 
faces extending rearwardly f rom the front end along 
the connecting direction; 

a grommet mounted over the second housing and 
having a seal projecting forwardly along the con- 
necting direction and spaced outwardly from the 
side surfaces of the second housing adjacent the 
front end, the seal having an enlarged front end; 
a grommet cover mounted over the grommet and 
being spaced outwardly from the seal of the grom- 
met adjacent the front end of the second housing; 
the first housing having a receptacle mounted over 
the grommet cover, two squeezing walls disposed 
inwardly from the receptacle and receiving the seal 
of the grommet therebetween, such that the en- 
larged front end of the seal of the grommet exerts 
resilient sealing forces against the squeezing walls 



in directions substantially normal to the connecting 
direction. 

[0028] These and other objects, features and advan- 
5 tages of the present Invention will become more appar- 
ent upon reading of the following detailed description of 
prefen^d embodiments and accompatiying drawings. It 
should be understood that even though. embodiments 
are separately described, single features thereof may 
10 be combined to additional embodiments. 

FIG. 1 is a perspective view showing waiting-side 
housing and watertight connector housings before 
connection, 

15 FIG. 2 is a side view partly in section of the waiting- 
side and watertight connector housjngs before the 
connectiori,' 

FIG. 3 is a perspective view of the waiting-side and 
watertight connector housings when being property 

20 connected, 

FIG. 4 is a side view partly in section of the waiting- 
side and watertight connector housings when being 
property connected with a portion near a sealing 
portion partially eniargedly shown, 

25 FIG. 5 is a fragmentary side sectional views en- 
iargedly showing an engaging portion and a sealing 
portion according to the second embodlmentbefore 
connection, 

FIG. 6 Is a fragmentary vlew enlargedly showing the 
30 engaging portion and the sealing portion according 
to the second embodiment atthe time of proper con- 
nection, and 

FIG. T is a side view partly In section of prior art 
waiting-side and watertight connector housings. 

35 

<First Embodiments 

[0029] A first preferred embodiment of the present in- 
vention is described with reference to FIGS. 1 to 4. 

40 [0030] A connector of this embodiment is comprised 
of a receiving or waiting-side or first connector housing 
1 0 (hereinafter, refeaed to as a waiting-side housing 1 0) 
and a watertight or second connector housing 11 (here- 
inafter, refen-ed to as watertight housing 11) which are 

45 connectable with each other along a connecting direc- 
tion CD. It should be noted that, in the following descrip- 
tion, engaging end sides or mating sides of the waiting- 
side and watertight housings 10, 11 are refeffed to as 
front sides and terminal fittings are not Illustrated in the 

50 accompanylnig drawings In order to make the descrip- 
tion more easily understandable. 
[0031] The waiting-side housing 10 is constructed 
such that one or more, preferably a plurality of male ter- 
minals (not shown) are or can be at least partly accom- 

55 modated in one or more cavities 13 formed in a main 
body 12 thereof, and tabs of the male terminals at least 
partly project into a receptacle 14. A flange portion 15 
is provided at at least part of the outer circumferential 
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surface of the leading end of the receptacle 14. A ring- 
shaped aibber or resilient sealing member 16 for a 
mount opening Pa is mounted or mountable onthe front 
surface of the flange porUon 15. In order to mount the 
waiting-side housing 1 0 onto a panel P, the leading end 
of the receptacle 14 is at least partly inserted or mount- 
able into the mount opening Pa formed in the panel P. 
an engaging claw 17 provided at the upper end of the 
receptacle 14 is engaged or engageable with the upper 
edge of the mount opening Pa, and a resilient locking 
claw 17A provided at the lower end of the receptacle 14 
is engaged or engageable with the Ipwer edge of the 
mount opening Pa while being resiliently deformed. 
Then, the sealing member 16 . is substanUaliy closely 
brought or bringa ble into contact preferably vrfth the sub- 
stantially entire circumferential edge of the mount open- 
ing Pa. and the panel P and the waiting-side housing 10 
are connected with each other while seallng is provided 
therebetween. 

I0p3'2] With the vyaiting-side housing 10 mounted on 
the panel P. the receptacle 14 is open along the opening 
edge of or at the mount opening Pa, and the watertight 
housing 11 at least partly enters the receptacle 14 
through an opening portion 14A and is connected with 
the waiting-side housing 1 0. Further, a pair of cam fbi- i 
lowers 19, which preferably are pins concentric with 
each other, project at the left and right inner surfaces of 
the receptacle 14. 

[0033] The watertight housing 11 is formed with one 



lever 18 is substantially located before a connecting op- 
eration (see FIG. 2) and a (second) position where the 
lever is substantially located after (see FIG. 4) the con- 
necting operation. 
5 [0035] Each operation arm 26 is formed with a cam 
groove 29 substantially corresponding to the cam fol- 
lower 19 around the bearing hole 28 in a converging 
mannertoward the bearing hole 28, e.g. spiral-like. One 
end of each cam groove 29 serves as a receiving portion 
10 29A for receiving and engaging the cam follower 19 
when the watertight housing 11 is at least partly fitted or 
inserted into the receptacle 14. The engaged cam fol- 
lowers 19 are displaced along the cam grooves 29 as 
the operation arms 26 are rotated, thereby pulling the 
IS watertight housing 11 into the receptacle 14. 

[0036] A squeezing wall 30 is annulariy formed at the 
back end of the receptacle 14 of the waiting-side hous- 
ing 10 preferably so as to sun-ound the front side of the ■ 
main body 12 of the waiting-side housing 10. The 
» squeezing wall 30 is substantially concentrically provid- 
ed within the receptacle 14 so as to be an-anged radially 
inwardly from the outer portion of the rteceptacle 14. 
[0037] On the other hand, the grommet 21 is mounted 
such that the inner surface thereof is or can be held sub- 
5 stantially in close contact with the outer surfaces of the 
watertight housing 11 . The front end of the grommet 21 
extends to such a position as to be preferably substan- 
tial^ in flush with the leading end of the watertight hous- 
ing 11. A sealing portion 31 is provided at a portion of 



or more cavities (not shown) for at least partly accom- so the leading e ^ofThrg o-^e '27^^^^^^^^^^^^ 
modating one or more, preferably a plurality of female the soueezino w«ll .In .f .h- ?1 ll .r..^ 



!, preferably a plurality of female 
tenninals (not shown) therein, and is provided with a 
grommet21 madeofa rubberorother resilient material 
which is so mounted from behind as to cover all the outer 
surfaces of the watertight housing 11 exciuding the front 
surface and a grommet cover 22 made preferably of a 
hard or shape-maintaining resin to preferably cover the 
substantially whole body of the grommet 21 excluding 
the front surface from the back side of the grommet 2 '1 . 
A wire draw-out portion 23 preferably in the form of a 
tube through which a bundle of wires connected with the 
female terminals are to be inserted or insertable is pro- 
vided at the back surface of the grommet 21. On the 
other hand, a through hole 24 is formed in the back sur- 



the squeezing wall 30 of the waiting-side housing 10 
along the connecting direction CD when the housings 
10, 11 are connected with each other. A portion of the 
grommet cover 22 which is to overiap along the connect- 
ing direction CD the sealing portion 31 is slightly thinned 
(or Its thickness in radial direction is reduced), and a 
clearance into which the squeezing wall 30 is fittable Is 
defined between the sealing portion 31 and the grommet 
cover 22. In other words, when the connector housings 
10, 11 are properly connected with each other, the re- 
ceptacle 14. the thinned portion of the grommet cpver 
22, the squeezing wall 30, the sealing portion 31 and a 
part of the main body 11 overlap along the longitudinal 
direction or along the connecting direction CD in this oi 



oZo^cnT.ZT T^'^^^^^ ^«^f«""lheothersidetotheinnerside(seeFIG.4)and 
left Sd Sht or atera. o..^ 'J "^'^"'^^^ '^''''^ ^'^"---"9 wall 30 and the 

cover 22 ' °^ '"^'^ ^ ^ ^"^^ thatthe sealing por- 

tion 31 is compressed therein in radial direction or in a 
direction substantially normal to the connecting direc- 
50 tion CD. 

[0038] One or more, preferably two lip portions 31A 
are circumferentially formed on each of the inner and/or 
outer circumferential surfaces of the sealing portion 31. 



[0034] A substantially U-shaped lever 18 (as a pref- 
erably moving means) is so mounted on the grommet 
cover 22 as to cross over or bridge or span the grommet 
cover 22. The lever 18 is comprised of a pairof operation 
arms 26 and an operable portion 27 coupling the oper- 
ation anms 26 with each other preferably attheir leading 



ends Each o»eralton »m iV^r i ' « ^P^'"^ t«lwaen peaks of ihe outer lip portions 31A 



e engaged with the corresponding shaft pin 
25. The lever 18 is rotatable or pivotable about these 
engaged portions between a (first) position where the 



22 is set to be smallerthan the thickness or radial 
posiUon of the squeezing waH 30, so that the lip portions 
31A are compressed in directions substantially normal 
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to a connecting direction between the squeezing wall 30 
and the watertight housing 11 when the squeezing wall 

30 is fitted into the above clearance between the thinned 
portion of the grommet cover 22 and the sealing portion 

31 thereby deflecting the sealing portion inwardly and 
compressing it between the squeezing wall 31 and the 
main body of the watertight connector 11. 

[0039] Next, the effects of the embodiment having the 
above construction are described. 
p)040] First, the watertight housing 1 1 preferably sub- 
stantially covered with the grominet 21 and the grommet 
cover 22 is at least partly fitted in the connecting direc- 
tion CD into the receptacle 14 of the waiting-side hous- 
ing 10 mounted or mountable on the panel P with the 
lever 18 located at the position before the connecting 
operation as shown In FIG. 2. Then, the cam followers 
19 at least partly enter the corresponding cam groves 
29 through the receiving portions 29A of the cam 
grooves 29. When the lever 18 (as a preferred moving 
means) is operated (rotated or pivoted) in this state, the 
cam followers 19 are displaced along the cam grooves 
29 as the operation amis 26 are rotated or pivoted, 
thereby pulling the watertight housing 11 into the recep- 
tacle 14. Shortly, the lever 18 is rotated or pivoted to the 
position after the connecting operation as shown in FIG. 
4, thereby substantially completing the connection of the 
housings 1 0. 1 1 . At this stage, the squeezing wall 30 is 
fitted in an area between the sealing portion 31 and the 
grohimet cover 22, and the lip portions 31 A are com- 
pressed in directions substantially nonnal to' the. con- 
necting direction CD of the connector housings 10, 11 
between the innercircumferential surface of the squeez- 
ing wall 30 and the outer circuniferential surface of the 
watertight housing 11. In other words, the squeezing 
wall 30. the sealing portion 31 and the grommet cover 
22 are radially arranged (or arranged substantially nor- 
mal to the connecting direction CD) with respect to each 
other at such a distance so as to resiliently compress 
the sealing portion 30 in the direction substantially nor- 
mal to the connecting direction CD. Therefore, the seal- 
ing portion 31 is watertightly or sealingly kept substan- 
tially in close contact with the inner circumferential sur- 
face of the squeezing wall 30 and the outer circumfer- 
ential surface of the watertight housing 11 , thereby pro- 
viding sealing between the both housings 10. 11. 
[0041] In order to stably provide sealing between the 
two housings 10. 11 , the sealing portion 31 needs to be 
constantly compressed by exerting a force of the same 
intensity in the directions of compression of the sealing 
portion 31 to maintain a close contact state. If the sealing 
portion 31 is compressed in the directions at an angle 
comprises between about 70° and about 110° (i.e. sub- 
stantially normal) to the connecting direction CD by the 
squeezing wall 30 as in this embodiment, the front end 
of the sealing portion 31 is substantially not compressed 
in or along the connecting direction CD since it does not 
come into contact with the back surface of the recepta- 
cle 14. Even if the engaged shaft pins 25 and 28 should 



shake with respect to each other, the watertight housing 
11 is not displaced in separating direction from the wait- 
ing-side housing 10 since the sealing portion 31 exerts 
substantially no resilient force acting in the connecting 

5 direction CD on the watertight housing 11. Even if the 
watertight housing 1 1 should be moved in the separating 
direction (or a direction substantially opposite to the con- 
necting direction CD), the sealing portion 31 is only 
moved backward along ttie squeezing wall 30 while be- 

10 ing compressed; Therefore, there is no change in the 
compressed state of the sealing portion 31 in the direc- 
tions subs^htially normal to the connecting diriection 
CD. i.e. the close contact state of the outer circumfer-. 
ential surface of the watertight housing 11 and the inner 

15 circumferential surface of the squeezing wall 30. Thus, 
sealing can be securely provided between the housings 
10. 11. ... . 

[0042] Further, the above effects can be obtained by 
defining the clearance between the sealing portion 31 
20 at the leading end of the grommet 21 and the grommet 
cover 22, and providing the squeezing wall 30 fittable 
into the clearance and projecting at the hack end of the 
receptacle 14. Therefore, the iconstructions of the hous- 
ings 10, 11 can be simplified. 

<Second Embodiment> 

[0043] Next, a second preferred embodiment of the 
present invention is described with reference to FIGS. 

30 5 and 6. ' 

[0044] An engaging portion 40 is formed at the back 
surface of a receptacle 1 4 by forming two annularly pro- 
jecting squeezing walls 42 at a specified (predetemiined 
or predeterminable) spacing so as to doubly at least 

35 partly surround the front side of a main body 12 of a 
waiting-side housing 10. On the other hand, a sealing 
portion 43 in the form of a wall projects substantially in 
a connecting dii^ction CD preferably over the substan- 
tially entire circumferential surfisfce of the fi-ont end of a 

40 grommet 21 . A leading end portion of the sealing portion 
43 Is fonned into a watertight portion 43A preferably 
having a substantially elliptical cross section or other en- 
larged cross-section swollen in directions substantially 
nonnal to the connecting direction CD. 

45 [0045] On the other hand, a distance between op- 
posed surfaces 40A of the engaging portions 40 is 
smaller than a radial dimension of the watertight portion 
43A along the direction substantially normal to the con- 
necting direction CD. When the watertight portion 43A 

50 is fitted into the engaging portion 40, the watertight por- 
tion 43A is compressed in the directions substantially 
normal to the conriecting direction CD between the sub- 
stantially opposed orfacing surfaces 40A, an"a the lead- 
ing end of the watertight portion 43A is brought or bring- 

55 able into close contact with a back surface 40B of the 
engaging portion 40. h Since the other construction is 
same as the first embodiment, no description is given 
thereon. Next, the effects of the second embodiment are 
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described. 

[0046] Similar to the first embodiment, a watertight 
housing 11 is at least partly fitted into the receptacle 14. 
As the sealing portion 43 is at least partly fitted into the 
engaging portion 40. the watertight portion 43A is com- s 
pressed in the dlrectiohs substantially normal to the con- 
necting direction CD between the opposite or facing in- 
ner surfeces 40A of the engaging, portion 40. Finally, 
when the connection is substantially completed, the 
leading end of the watertight portion 43A preferably is io 
held substantially in close contact with the back surface 
. 40B of the engaging portion 40. 
[0047] As described above, in this embodiment, the 
watertight portion 43A is compressed in the directions 
substantially normal to the engaging direction (being is 
substanUaly parallel to the connecting direction CD), 
thereby providing sealing between the main body 12 of 
the waiting-side housing 10 and ttie watertight housing 
1 1 . In other words, the watertight portion 43A is at least 
partly fitted into the groove or recess defiried by the op- 20 
posite inner surf^aces 40A thereby being compressed in 
a direction substantially normal to the fitting direction 
(being substantialy parallel to the connecting direction 
CD), as the readiai dimension or thickness of the resil- 
ient watertight portion 43A is set to be greater than the 25 
radial distance between the opposite inner surfaces 
40A. Thus, the same effects as the first embodiment can 
be obtained. In addition, since the watertight portion 43A 
is or can be preferably held substantially in close contact 
with three surfaces, i.e. the opposite innersurfaces 40A 30 
and the back surface 40B of the engaging portion 40 in 
the second embodiment, sealing can be more securely 
provided between the housings 10, 11. 
[0048] Accordingly, to provide a connector in which 
sealing can be securely provided between wailingtside 35 
and ustertight connector housings, a squeezing wall 30 
fittable into a clearance between the leading ends of a 
grommet 21 and a grommet cover 22 mounted on a wa- 
tertight housing 11 is provided at the back end of a re- 
ceptacle 1 4 of a waiting-side housing 1 0. A sealing por- 40 
tion 31 having lip portions 31 A is fpraied at a portion of 
the grommet 21 which is to overlap the squeezing wall 
30 when the housings 10, 11 are properly connected. 
The lip portions 31 A are compressed in directions nor- 
mal to a connecting direcOon between the squeezing 45 
wall 30 and the watertight housing 11 during a connect- 
ing operation, thereby providing sealing between the 
housings 10, 11. 

<Other Embodiments> 

[0049] The present invention is not limited by the 
above described and illustrated embodiments. For ex- 
ample, following embodiments are also embraced by 
the technical scope of the present invention as defined 
in the claims. Beside the following embodiments, vari- 
ous changes can be made without departing from the 
scope and spirit of the present invention as defined in 



the claims. 

(1) According to the second embodiment, the seal- 
ing portion is held in close contact vyith the back sur- 
face of the engaging portion as well as the opposite 
inner surfaces when being fitted into the engaging 
portion. However, the sealing portion may not be or 
only partly held in in close contact with the back sur- 
face. 

(2) Although the sealing portion has a substantially 
elliptical cross section in the second embodiment, 
the shape of the sealing portion may be changed 
provided that it is compressed in the directions sub- 
stantially normal to the connecting direction CD by 
the engaging portion. 

(3) According to the second embodiment, the seal- 
ing portion in the formed of a projecting wall is pro- 
vided at the grommet, and the engaging portion in 
the form of a groove is provided at the waiting-side 
housing. However, the grommet may be provided 
with a groove-shaped sealing portion, the waiting- 
side housing may be provided with an engaging 
portion engageable with such a sealing portion, arid 
the sealing portion may be compressed in the direc- 
tions substantially normal to the connecting direc- 
tion CD by the engaging portion so as to provide 
sealing. 

(4) Even though in the preceding embodiments the 
movable member has been described wit reference 
to a lever pivotably orrotatably provided on the wa- 
tertight connector, it should be understood that any 
other movable member such as a substantially lin- 
eariy movable member may be used for displaying 
a cam action so as to connect or assist the connec- 
tion of the connector housings. 

LjST OF REFERENCE NUIVIERALS 

[0050] 

10 waiting-side connector housing 

11 watertight connector housing 

18 lever 

19 cam follower 
21 grommet 

29 cam groove 

31 sealing portion 

31A lip portion 

40 engaging portion 

43A watertight portion 

P panel 



Claims 

1. A connector, comprising a first connector housing 
(10) mountable onto a panel (P) and a second con- 
nector housing (11) engageable with ttie first con- 
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nector housing (10), 
wherein: 

the second connector housing (1 1 ) is provided 
with a grommet (21) for substantially covering 
the second connector housing (11), and 
the gi-ommet (21) is formed with at least one 
sealing portion (31 ; 43) for providing sealing 
between the connector housings (10. 11 ) by be- 
ing compressed in directions substantially nor- 
mal to a connecting direction (CD) when the 
first connector housing (10) and the second 
connector housing (11) are connected with 
each other. 

2. A connector according to claim 1 , wherein the seal- 
ing portion (31; 43) is at least partly radially ar- 
ranged between the first connector housing (10) 
and the second connector housing (11 ) thereby be- 
ing compressed in directions substantially normal 
to the connecting <lirection (CD). 

3. A connector according to. one or more of the pre- 
ceding clainis, wherein a movable member (18) is 
provided on one of the first and second connector 
housings (10, 11) for displaying a cam action in or- 
der to connect the first and second connector hous- 
ings (10, 11) with each other. 

4. A connector according to claim 3, wherein the mov- 
able member (18) comprises a lever (18) formed 
with at least one cam groove (29), . 

the lever (18) being provided on one (11) of 
■. the connector housings (10. 11) and the other one 
(10) of the connector housings (10, 11) is provided 
with at least one cam follower (19) engageable with 
the cam groove(s) (29), 

the cam follower (19) is displaced along the 
cam groove (29) as the lever (1 8) is rotated, thereby 
connecting and separating the second connector 
housing (11 ) vinth and from the first connector hous- 
ing (10). 

5. A connector according to one or more of the pre- 
ceding.claims, wherein the sealing portion (31; 43) 
Is formed at such a position as to be squeezed be- 
tween surfaces (30, 11) of the connector housings 
substantially opposed to each other in the directions 
substantially normal to the connecting direction 
(CD) of the connector housings (10, 11). 

6. A connector according to one or more of the pre- 
ceding claims, wherein the sealing portion (31; 43) 
comprises a portion (43) in the form of a projecting 
wall and/or a groove which is circumferentialiy 
formed on or in a surface of the grommet (21 ) pref- 
erably substantially opposed to a surface of the first 
connector housing (10) along the connecting direc- 



tion (CD) of the connector housings (1 0, 11 ), an en- 
gaging portion (40) engageable with the sealing 
portion (43) in the form of a groove and/or a project- 
ing wall is circumferentially formed preferably in or 

5 on the surface of the first connector housing (10) 
substantially opposed to the surface of the grommet 
(21), and the sealing portion (43) can be com- 
pressed against the circurnferential surface of the 
engaging portion (40) in the directions substantially 

10 normal to the connecting direction (CD) of the con- 
nector housings (10, 11). ■ 

7. A cohriector according to claim 6, wherein the seal- 
ing portion (43) comes substantially iiito engage- 
15 ment with the engaging portion (40) both in a direc- 
tion along the connecting direction (CD) and in the 
directions substantially normal to the connecting di- 
rection (CD) of the connector housings (10,11). 

20 8. A connector according to one or more of the pre- 
ceding claims, wherein the second connector hous- 
ing (11) is provided with a grommet cover (22) for 
at least partly coveririg the grommet (21). wherein 
in the properly connected state of the connector 

25 housings (10, 11) a main body of the second con- 
nector housing (11). the sealing portion (31), a por- 
tion (30) of the first connector housing (10) and a 
portion of the grommet cover (22) are radially ar- 
ranged with respect to each other in this order 

30 

9. A method of assembling a watertight connector, 
comprising a first connector housing (10) mounta- 
ble onto a panel (P) and a second connector hous- 
ing (1 1 ) engageable with the first connector housing 

35 (10), 

wherein: 

providing the second connector housing (11) 
with a grommet (21) for substantially covering 
40 the second connector housing (11), and 

connecting the first and second housings (10, 
11) thereby compressing at .least one sealing 
portion (31; 43) of the grommet (21) in direc- 
tions substantially nbmiat to a connecting direc- 
ts tiori (CD) of the connector housings (10. 11)ft)r 
providing sealing between the connector hous- 
ings (10. 11). 

1 0. A method according to claim 9. wherein the step of 
50 compressing the sealing portion (31 ; 43) comprises 

the step of an^nging the sealing portion (31; 43) at 
least partly radially between the first connector 
housing (10) and the second connector housing 
(11) thereby compressing the sealing portion (31; 
,55 43) in directions substantially normal to the con- 
necting direction (CD). 

11. A method according to claim 9 or 10. wherein the 



15 



EP 1 318 570 A1 



connector housings (10, 11) are at least partly con- 
nected with each other by operating a movable 
member (18) provided on one of the first and sec- 
ond connector housings (10, 11) thereby displaying 
a cam action in orderto connect the first and second 5 
connector housings (10,11) with each other. 
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